This paper attempts to examine the impact of an East Asia FTA on trade patterns in East Asia by using a multisector computable general equilibrium model. The model used in this analysis is the standard GTAP model and GTAP database developed by Hertel (1997) and his colleagues of Purdue University. Our findings are summarized as follows: First, the impacts of an East Asia FTA on GDP and welfare of member countries are generally positive, while the impacts on non-members are negative. Second, and surprisingly, the FTA does not seem to affect much on the patterns of comparative advantage or intra-industry trade. Third, production of the sectors with a comparative advantage increases. Fourth, unexpectedly, exports of protected sectors increase, reflecting a shift in incentives from domestic sales to export sales. Finally, an East Asia FTA will promote regionalization in East Asia but it will not necessarily promote regionalization in AFTA.
Introduction
The world economy has been witnessing the surge in free trade agreements ( Although East Asia has so far seen the creation of only few FTAs including AFTA and Japan-Singapore FTA, it is likely to observe the establishment of many FTAs in the near future. Indeed, it may not be unrealistic to imagine the formation of the East Asia FTA, covering all East Asian countries and economies.
In light of strong interest in FTAs by East Asian economies, this paper attempts to examine the impact of East Asia FTA on trade patterns in East Asia by using a multi-sector computable general equilibrium (CGE) model. Since FTA removes tariff and non-tariff barriers on trade among members, East Asia FTA is expected to have substantial impacts on trade patterns of East Asian economies. An analysis of the impacts of an East Asia FTA is useful not only for researchers interested in trade issues, but also for policy makers responsible trade policies.
The structure of the paper is as follows. Section 2 reviews recent developments in people. However, the moves toward the formation of FTAs have been rather weak because of strong opposition from various groups such as non-competitive farmers, who would suffer from trade liberalization of agricultural products.
Korea started having an interest in FTAs before Japan. In 1998 Korea disclosed a plan to start FTA negotiations with Chile, and it also set up a joint-study group at private in agricultural products. In addition to ASEAN, China has proposed Japan and Korea to establish a trilateral FTA including these three countries.
An idea of FTA covering East Asian countries has emerged. At the Leaders' summit meeting of ASEAN+3 (China, Japan, and Korea) in 1998 the leaders decided to set up East Asia Vision Group to study long term vision for economic cooperation. The group has presented the leaders with recommendations including the establishment of East Asia FTA. Despite the recommendation from the Vision Group, East Asia FTA has not yet become a concrete agenda at the leaders meeting.
One can think of various factors that have led to an emerging interest in FTAs among the countries in East Asia. Many countries consider FTAs as an effective way to penetrate the market of the member countries. Some countries think FTAs would promote deregulation and structural reform to revitalize their economy. The financial crisis in East
Asia increased the awareness of the need for regional cooperation such as FTAs to avoid another crisis and to promote regional economic growth. Rivalry in the region has been a factor contributing to an increased interest in FTAs. Specifically, both China and Japan, which are competing to become a 'leader' in the region, are keen on using FTAs to strengthen the relationships with ASEAN and the Newly Industrializing Economies (NIEs).
Indeed, in November 2002 Japan proposed an economic partnership framework to ASEAN one day after China agreed to start FTA negotiations with ASEAN. It should also be noted that ASEAN and the NIEs also consider FTAs as a means to maintain and increase their influential position in East Asia.
Currently, the establishment of China-Japan-Korea FTA appears difficult not only because of the opposition groups against trade liberalization but also because of the differences in their views on past history and other non-economic issues. Rather than China-Japan-Korea FTA, the establishment of three ASEAN+1 FTAs, namely 
The Data
Main data come from the GTAP database Release 5 (GTAP-5), which contains 66 countries/regions and 57 sectors for 1997. 5 The database provides production and consumption structures described in a social accounting matrix for each country. To facilitate the computation, the database is aggregated into 20 countries and 21 sectors.
In the GTAP database, trade barriers, which include tariff-and non-tariff measures, are described as the differences between domestic market prices and world market prices.
Thus, the tariff and non-tariff measures cover import tariffs, export subsidies, and domestic supports (output subsidies, intermediate input subsidies, land-based payments, and capital-based payments). 6 However, the information on the barriers in service trade is still under development and does not cover many barriers. 7 Hence, this paper focuses on merchandise trade, that is, agricultural, mining and manufacturing trade in analyzing trade flows. === Table 1 ===   Table 2 presents the intra-industry trade (IIT) patterns and revealed comparative advantage (RCA) for East Asian economies 8 . The IIT index takes the value between 0 and 100, and it increases with the extent of intra-industry trade. RCA takes the value greater than or equal to zero. If RCA for an industry for a country takes the value greater than unity, it is interpreted that the country has a comparative advantage in that industry. Similarly, if it takes the value less than unity, then the industry has a comparative disadvantage. 6 In GTAP-5, zero rates are reported for anti-dumping duties, price undertakings and voluntary export restraints (VERs) due to the absence of up-to-date data (Dimaranan (2002, p.16-A-11) ). 7 Because of the limited data availability, the number of sectors significantly decreases when we include the trade barriers in services in the CGE analysis. For a study that focuses on the trade barriers in services, see Brown and Stern (2001) . 8 For the formulas used to compute the IIT index and RCA index, see Appendix.
Trade Patterns of East Asian Economies
=== These observations indicate that many East Asian economies have a comparative advantage in the production of electric equipment, and many economies appear to engage in vertical division of labor in electronic equipment production. Specifically, many East
Asian economies' competitiveness comes from labor-intensive assembling operation in the production of electronic equipment, as they import electronic parts and components to assemble finish products and export them to foreign countries. Intra-regional bias is particularly strong for ASEAN trade, reflecting the presence of the AFTA, under which preferential treatment is given to intra-ASEAN trade.
=== Table 3 ===
The results for disaggregated sector levels reveal several interesting developments.
First, for electronic equipment, fishing, and textiles intra-regional trade in East Asia has a significant share in world trade, indicating that these products are actively traded in the region. Second, for electronic equipment and textiles, East Asia is an important source of imports rather than a destination of exports, reflecting the pattern of production and trade, in which parts and components are procured in East Asia to be assembled for the finished products in East Asia, which in turn are exported to outside the region. Third, high double relative measures are observed for ASEAN trade vis-à-vis East Asia trade for all products except mining, indicating the influence of the AFTA on trade in a wide range of products.
Nominal and Effective Rate of Protection for East Asian Economies
In the GTAP database, trade barriers, which include tariff-and non-tariff measures, can be expressed as the differences of prices between domestic market prices and world market prices. We denote the difference as the nominal rate of protection (NRP). We also compute the effective rate of protection (ERP), which accounts for the protection on value added by taking into account of protection given not only to the product under study but also to intermediate inputs used for the product.
10 Table 4 presents the calculated results of NRPs and ERPs from the GTAP database.
There are three notable findings in this table. First, for China, Japan and Korea, the levels of protection on agriculture and food products and beverages are extremely high. NRPs on food products and beverages are also high for these three countries and Taiwan. The results 10 Appendix explains the computational method of ERP.
for China are somewhat surprising, as China exports substantial magnitudes of agricultural products, food products and beverages.
=== Table 4 === Similarly, ERPs tend to high for these industries in these countries with few exceptions, indicating that these industries are given substantial protection from import competition. Two exceptions are agriculture in Taiwan and food products and beverages in Korea, for which negative ERPs are obtained. These negative results are due to the fact that NRPs given to intermediate goods for the production of agriculture (in the case of Taiwan) and food products and beverages (in the case of Korea) are higher than NRPs given to agriculture, and food products and beverages. In other words, agriculture in Taiwan and food products and beverages in Korea suffer from negative discrimination imposed by their governments.
Second, high level of protection is given in paper, chemicals and machinery industries in ASEAN countries as well as China, and these industries tend to present larger figures for ERP than for NRP. Such patterns of protection, that is, higher ERP than NRPs, are common in many countries and characterized as tariff escalation. Indeed, tariff escalation is regarded as rational patterns of tariff protection for the development of a particular industry, although the effectiveness of such policy appears questionable. It is to be noted that high protection is observed for transportation machinery industry in many ASEAN countries and China, reflecting the importance of the industry for these governments.
Third, there are virtually almost no trade barriers in Hong Kong and Singapore.
Only agriculture and food products and beverages receive protection, although the level of protection given to this industry by these governments is substantially low when compared to the cases for other East Asian economies.
Simulation Results
We conducted a simulation analysis to discern the impacts of an East Asia FTA by removing trade barriers among East Asian economies. In this section we examine the results. We begin with the results for GDP and economic welfare in terms of equivalent variation (EV), and then turn to the results on overall as well as sectoral outputs and trade. Indeed, Thai GDP is estimated to increase as much as 16 percent from an East Asia FTA.
Large gain for Thailand is attributable mainly to high protection imposed on the Thai economy before East Asia FTA. Vietnam and Indonesia also would gain substantially from an East Asia FTA.
By contrast to the gains accrued to the FTA members, non-member countries experience negative impacts in the forms of declines in GDP and EV. These negative impacts are mainly attributable to the trade diversion effect from the East Asia FTA, by which non-member countries' exports to East Asia are substituted by member countries' exports as a result of preferential treatment given to trade between the members. It should be noted that the negative impacts on the United States and the EU are quite small while they are somewhat substantial for Australia/New Zealand and other Asia. Relatively large negative impacts for Australia/New Zealand and other Asia stem from the fact that East Asia is a very important region for their export destination. Since the results of the simulation depend on the elasticity of substation between domestic and imported products, we examine how sensitive our results are to the size of elasticity by conducting a simulation with 10 percent increase in the elasticity values. We found that the results are greater by approximately 10 percent, indicating the importance of the size of elasticities in determining the impacts of FTA 11 .
=== Table 5 ===
The impacts of an East Asia FTA on the changes in real outputs and real exports in agriculture and manufacturing sectors are presented in Table 6 . For Hong Kong, Singapore, Indonesia, Malaysia, the Philippines and Thailand, positive impacts on real outputs are observed in almost all industries. One major exceptional sector is transportation machinery, whose production declines for these economies except for the Philippines. Indeed, it should be noted that production of transportation machinery declines for all the economies except 11 The results are not given in the paper, but they are available on request from the authors.
Japan and the Philippines. Unlike the case for many economies noted above, China, Japan, Korea, and Taiwan show sectoral variations in the direction of the changes in output. Notable increases in output production are observed for the following sectors for the East Asian economies; agriculture (China, Singapore, and Thailand), food products and beverages (Korea, Hong Kong, Singapore, Malaysia, and Thailand), textiles (Korea, Taiwan, Philippines, and Vietnam), electronic equipment (China, Indonesia, Philippines, and Thailand), and general machinery (Indonesia, Philippines, and Thailand). Some notable declines in output production are recorded as follows; agriculture (Japan and Korea), iron and steel (Vietnam), and transportation machinery (China, Singapore, Indonesia, Malaysia, Thailand, and Vietnam). These findings reveal the difficulty in establishing an East Asia FTA because of its negative impacts on the sectors with political influence in respective economies.
=== Table 6 (Table 7) . However, they do not support the second hypothesis.
=== Table 7 === It is interesting to observe that exports increase for all the economies for almost all products with a few exceptions. Even exports of transportation machinery, whose production is shown to decline, are expected to increase for all the economies except for Hong Kong and Singapore. These contrasting patterns of change in production and exports in transportation machinery reflect increased incentive given to exportation as a result of elimination of protection under the East Asia FTA. The sectors with substantial increase in exports include the following: agriculture (China, Japan, Korea, Singapore, and the Philippines), food products and beverages (all economies), textiles (Japan, Korea, and Vietnam), transport machinery (Indonesia, Malaysia, the Philippines, Thailand, and Vietnam), electronic equipment (China, Indonesia, and Thailand), and general machinery (Indonesia and Thailand). One should note that these values are the rate of change, as such a large value may be partly due to the low initial value before the formation of an East Asia FTA. A case in point is agriculture and food products and beverages for Japan, for which large rates of export growth are expected partly because of low export value before the formation of an East Asia FTA.
Following the discussions on the determinants of the change in output above, we examine the determinants of the change in exports using the same framework. One would expect the sectors with a comparative advantage and the sectors with low protection to increase as a result of an East Asia FTA. The results show that exports of the sectors with high protection increase as a result of East Asia FTA. This unexpected result can be explained by a shift of incentives from domestic sales to export sales because of the removal of protection. As to the relationship between RCA and export expansion, we could not detect the expected relationship.
The impacts of an East Asia FTA on export change lead to the changes in the composition of exports, which are shown in === Table 8=== The results show that the impacts of East Asia FTA are not large enough to change the composition of each economy's exports and imports substantially 12 . Specifically, the changes in exports with more than 5.0 percentage points are confirmed for only a few sectors such as mining in Vietnam, food products and beverages in Korea and Thailand and textiles in Vietnam. For other sectors and economies, the magnitudes of the changes are less than 5.0 percentage points, most of which are less than 1.0 percentage point.
An analysis of the impacts of an East Asia FTA on intra-industry trade pattern is of interest. One would argue that FTA may expand intra-industry trade because enlarged regional market resulting from the elimination of trade barriers gives greater trade opportunities for differentiated products. However, the results shown in Table 9 do not support this argument, as more than a half cases, specifically 73 cases out of 143 cases (11 economies and 13 sectors), show a minus sign, reflecting the decline in the intra-industry trade.
=== Table 9 ===
We now turn to the impacts of an East Asia FTA on regional trading patterns. At the sector-level, for almost all sectors absolute and relative measures increase as a result of an East Asia FTA. This means that the importance of intra-regional trade in East Asia and AFTA countries increase with respect to the world trade as well as their own trade.
The rates of change are particularly high for agriculture, food products and beverages, and transportation machinery for East Asia. Unlike the patterns observed for the absolute and relative measures, the rates of change for the double relative measure are not uniform. For
East Asian trade, large increases in regional bias are observed for agriculture, pulp, paper, and paper products, and general machinery, while notable decline is observed for chemicals.
For ASEAN many products show a decline in a bias with notable exceptions for agriculture and general machinery. These results imply that an East Asia FTA promotes the regionalization within East Asia, and it encourages ASEAN countries to have closer relationship with other East Asian economies.
Conclusions
In light of increasingly strong interest in FTAs and an East Asia FTA among many East Asian economies, we investigated the economic impacts of an East Asia FTA on East
Asian economies with a focus on trade patterns by conducting a simulation analysis utilizing a computable general equilibrium model. We found that an East Asia FTA brings positive impacts to East Asian economies in terms of economic growth and economic welfare. As to its impacts on trade patterns for East Asian economies, the simulation results show relatively small impacts but they reveal some interesting patterns. We found that the sectors with a comparative advantage increase output and those with strong protection increase exports. The former relationship is expected but the latter finding is not consistent with the expectation. One explanation for this unexpected result is that an FTA shifts an incentive from domestic sales to export sales for protected sectors. Although exports of many sectors would increase as a result of an East Asia FTA, output production of some sectors is likely to decline. These potentially impacted sectors do oppose an East Asia FTA.
To overcome such opposition and to establish an East Asia FTA, financial and technical assistance should be given to potentially impacted workers to ameliorate the costs of adjustment. An East Asia FTA is found to promote regionalization in trade in East Asia, partly at the cost of exports from outside the region. Indeed, it has negative impacts in terms of economic growth and welfare on non-members. Integration in East Asia," paper presented at the RIETI international conference, 'Asian Economic Integration,' April, Tokyo, Japan.
Appendix. Definitions of Variables Regionalization index
We use three types of regionalization index. 2) Values of imports are evaluated at world prices (VIWS). Imports are the sum of partner countries.
3) Total excludes the services sectors. Source: GTAP Version 5. 2) For definition of each measure, see Appendix in the main text. Source: GTAP Version 5.
Relative measure
Relative measure 1) East Asia is all the countries listed in Table 1 (or Table 2 ) while ASEAN is Indonesia, Malaysia, Philippines, Singapore, Thailand and Vietnam. Source: Model simulation 2) "Sensitivity" means the simulation that changes the elasticity of substitution between domestic and imported products, by 10 percent. Table 1) .
2) The figures in FTA indicate the export composition resulting from FTA (model simulation).
3) The changes indicate the difference between 1997 and FTA (percentage points). 4) Non-manufacturing do not include service sectors. 5) Services are not reported since trade barriers in service sectors are not available and it might underestimate the impacts of an East Asia FTA. Source: model simulation and GTAP version 5. Table 2) .
2) The figures in FTA indicate the IIT index under FTA.
3) The changes indicate the difference between 1997 and FTA. 4) Services are not reported since trade barriers in service sectors are not available and it might underestimate the impacts of an East Asia FTA. Source: model simulation and GTAP version 5. 
